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Abstract: - Due to today’s complexity it is inevitable for some companies to manufacture via corporate networks. 
However, current network models yield a negative correlation between the attributes efficiency and flexibility. By 
means of a rule-based network concept a network form is suggested which lives up to today’s requirements, offering 
both means of efficiency and flexibility. The network to be designed must fulfill the character of a decentralized 
network. It needs to serve exchange processes resulting from the economic and judicial independence of the network 
partners. Simultaneously the new network form needs to incorporate the ability of being coordinated by rules so that it 
efficiently lives up to the complexity challenge. This paper presents approaches for both, the organizational design and 
process design of a rule-based network which is led by a network manager.  
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1   Introduction 
The high complexity of technical systems leads to an 
increasing number of parties and required competences 
involved in the development and manufacturing process. 
More than ever these competences are provided in the 
form of development and production networks. Usually, 
these networks are coordinated by a network manager 
who is an active part of the network. Due to the high 
interdependences of the product components it is 
inevitable that the cooperation partners interact with 
each other and also with the network manager.  
Present coordination theories are based on either a 
hierarchical network structure which results in a loss of 
flexibility or a self-organizing structure which might be 
more effective but is less efficient as the hierarchical 
structure. 
     In addition today’s development and production 
environment is marked by high dynamics and 
unpredictability. Customers’ needs change rapidly and 
lead to high costs for changes and adoptions of the 
products.  
     In the context of decentrally organized networks there 
is often a negative correlation to be found between the 
challenges of flexibility and span-of-control. 
Decentralized organizations hold a high potential of 
flexibility and response time. In addition to this 
effectiveness potential a minimum of span-of-control is 
required in order to reach the favorable efficiency 
([1],[2]). The challenge is based on the trade-off between 
an increased flexibility, achieved by giving decision 
making rights to more than just one entity, and the extent 
of span-of-control. This increased flexibility only comes 
at the cost of a lower span-of-control. The decreased 
span-of-control has negative effects on the achievement 
of the overall network optimum and leads to a lower 
efficiency of the processes. This directly leads to higher 
transaction costs. Figure 1 illustrates the mentioned 
trade-off effects.1. 
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Fig. 1. Trade-off between flexibility and span-of-control 
 
Taking the mentioned problems into account, it becomes 
evident that there is an urgent need to overcome the 
outstanding challenges.  
     In contrast to existing approaches in theory and 
practice this work intends to present a rule-based, 
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implicit guidance concept which functions as a 
framework ensuring the protection of interests of all 
network parties in the sense of a network optimum. 
 
 
2   Structural and Process Design of 
Production Networks 
The following two sections give a short overview of the 
theoretical foundations of network theory. 
 
 
2.1   Structural Design 
There exist various forms of networks. However, all of 
them can be defined by constituting criteria such as 
coordination, duration of cooperation, distribution of 
power and the organization of competencies and 
capacities between the network partners.  
     Coordination is understood as the alignment of the 
individual activities with respect to the overall network 
aim. This alignment results in the various forms of 
network organization which can be found in industrial 
networks: cooperative, competitive, hierarchical and 
negotiation-based [3]. 
     The duration of cooperation simply defines whether a 
network is set up for a short-term period which often 
happens with reference to a specific project or for a long-
term period which might be the case for initially 
motivated development networks. 
     The organization of capacities and competencies 
within a network needs to be done for the complete 
network organization and requires an intense exchange 
of information between all partners [4]. 
 
 
2.2   Process Design 
Basically, networks are designed in order to transform 
the win-lose-situation - a consequence of increased 
competition - into a win-win-situation [5]. The network 
design can be divided into three stages. During the first 
phase decisions have to be made answering the basic 
questions whether cooperation should be initialised, at 
which position in the process chain it is useful and which 
aims define the intended cooperation. The second phase 
represents the selection of the partners. This selection 
should be made according to a strategic and cultural fit 
with respect to the network. Finally, the proposed 
network configuration has to be arranged in line with all 
participants.  
   In doing so, it has to be taken into account that a too 
rigid construction can be a hindrance in dynamic 
markets and therefore one has to operate quite flexible 
[6]. Figure 2 summarizes the process of network 
initiation. 
     Process-driven network organisations are designed 
along the supply chain; core competences are combined 
in order to gain competitive advantages [7]. 
     In literature, process-driven production networks are 
understood as supply chains characterized by a cross 
company control and planning of goods-, material- and 
information flows along the supply chain. An order-
related view relating to resources and the work system 
via network-wide monitoring can enable a 
comprehensive order management as well as 
transparency. Beside a high planning security a 
distinctive adaption- and networking skill is necessary. 
Often, the companies’ behaviour might be harmful for 
the network welfare since the individual companies 
unveil their interests and aims just rarely. 
     The product development and processing time can be 
reduced immensely via synergy effects which might lead 
to sustainable competitive advantages [4]. 
 
1. Initiation
Shall a cooperation be initiated?
What starting point does the cooperation have in the process chain?
What are the overall aims of the cooperation?
2. Partner selection
Partner 1 Partner 2 Partner 3 Partner 4
3. Agreement on the network configuration
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Fig. 2. Network initiation 
 
 
3   Design of a rule-based network 
organization 
The following two sections point out a structural and 
process-oriented design for the suggested rule-based 
network. 
 
 
3.1   Structural Design in a Rule-Based Network 
For the purpose of an effective and efficient concept 
eliminating the above-mentioned deficits, several 
conditions have to be set.  
     The network manager who is usually an active part of 
the value creation process acts as a coordinator and 
hence guides the consolidation of the individual efforts 
into a coordinated system [8]. The manager’s task is 
defined by harmonizing the network enterprises’ 
activities and thereby trying to channel the different 
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identities and hence target systems into the direction of 
the overall network aim. A high extent of identification 
on part of the network manager can be achieved on the 
one hand by the fact that he is directly connected to the 
outer perception of the network results and on the other 
hand, he is rewarded with a premium for acting as a 
provider towards the clients. The premium can be 
justified because every partner profits from the 
coordinated network activities. 
     The duration of the cooperation in a rule-based 
network depends on the availability of resources. If they 
exist sufficiently a long-term cooperation is favourable 
because trust and a well-balanced network can only arise 
in the course of time. However, short-term cooperation 
is often determined by a specific project when the client 
postulates a deadline. 
     The coordination is undertaken by means of a 
dynamic set of regulations which are understood as a 
code of behaviour or a value system. By doing so an 
actively organized negotiation system evolves that is 
characterized by market conditions due to universal 
rules.  
     The set of rules helps in suppressing short-termed 
opportunity actions of individual network partners. Thus 
the network manager creates a framework, henceforth 
mentioned as context, within which a spontaneous, self-
organizing order is created which aims at leading to the 
overall network optimum [9]. 
 
 
3.2   Process Design in a Rule-Based Network 
In the following section, the phases of network design 
which have been defined before are presented for a rule-
based network. The need to create a rule-based 
production network deduces from the research fields’ 
motivation. In order to live up to the complexity of the 
requested technical systems, it is necessary to operate in 
networks which are both efficient and effective. 
Therefore, it is essential to neutralise the target conflict 
between guidance and flexibility. Ideally the network 
actors jointly source their resources so that they benefit 
from reduced purchasing resources. During the phase of 
partner selection it is essential to pay enough attention so 
that a fundamental, strategic and also cultural fit is 
ensured. The agreement about the configuration of such 
a network is in parts self-organized because only those 
partners who are able to reach an economic benefit join a 
network. This forms the networks’ normative 
framework. 
     For a successful operating network a cross-company, 
which means network-wide, process control and 
planning is necessary. Concerning the phase of initiation 
for a rule-based production network it can be said that 
the network should include all stages of production. 
In a rule-based network the network manager is entitled 
to this task. Because of his active role within the 
network, he has better knowledge about the processes in 
the network as an external network manager for 
example. If the manager is to influence control and 
planning in the network, he must have abilities and 
rights that allow him the network-wide control and 
planning. More explicitly, in his central role he needs to 
be supported by an information system for all the 
relevant information concerning process monitoring and 
securing. This implies that the network manager as an 
active part of the network must be familiar with 
knowledge concerning the various phases of production. 
Ideally, the network managers’ company has a highly 
vertical range of manufacture, so that he has a wide 
knowledge about integrated production processes. 
Furthermore, the network manager is responsible for the 
supervisory control of the material flow and the flow of 
goods which he coordinates on the basis of an 
appropriate information system.  
     Despite the fact that the network manager controls 
and coordinates the processes mentioned above, it is 
necessary for a rule-based network that the network 
partners’ production planning and –control is organised 
decentralised which means that this is done individually 
by each partner. Otherwise the trade-off between 
flexibility and span-of-control will remain. Prior to the 
production planning and control, an allocation of the 
tasks between the network partners is necessary.  
     For reasons of minimizing the complexity regarding 
the modelling, the network is described with a minimal 
number of actors. The cooperation-partners A and B 
form the triad’s constitutive characteristics as well as the 
network manager who plays an active part in the 
network himself. Figure 3 shows a generic example of 
the triad and the relations between the actors. 
 
Network partner A Network partner B
Network manager
Rule-based negotiation processes
Rule-based exchange processes  
 
Fig. 3. An exemplary network triad 
 
 
4   Conclusion and outlook 
The need to particularize these concepts is a 
consequence of the design and process structure of a 
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rule-base production network. For the process oriented 
organisation this is made by the analysis of management 
content for which the dimensions “design, control and 
development” are set in context to the considered triad 
architecture. Thereby, the relevance of each dimension 
within the corresponding network unit will be 
determined. 
     After the clarification of the management contents, it 
is necessary to structure these contents by normative, 
strategic and operative content. Finally, those positions 
and levels that carry a potential for conflicts of interest 
and information asymmetry are being determined. For 
these positions and levels a link to regulations must exist 
with the aim to prevent opportunistic behaviour. 
     The regulations and their effect for the self-
organisation in context of the triad production network 
should be developed according to the cause-and-effect-
relation in the triad. These relations determine the logic 
and content of the defined set of rules. Therefore, the 
rule dimensions have to be deduced as well as a 
conception which serves as a basis for the rules. 
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